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Introduction
 7KHMRLQW5XVVLDQ1RUZHJLDQVFLHQWLILFH[SHGLWLRQZLWK59Professor ShtokmanZDV
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0U'DJ,QJH%OLQGKHLPDQG*HUPDQ&UHZFRQWDLQHGSHUVRQV59Professor Shtokman
OHIWIURPSRUW.DOLQLQJUDG5XVVLDRQ-XO\1RUZHJLDQDQG*HUPDQVFLHQWLVWVHPEDUNHGWKH
VKLSLQ%HUJHQRQ-XO\7KHZRUNLQWKH1RUZHJLDQHFRQRPLF]RQHZDVFDUULHGRXWRQ
-XQH$XJXVWDQGRQ$XJXVW
Objectives
7KHFUXLVHZDVDLPHGWRUHWULHYHVHGLPHQWFRUHVIURPORFDOWRSRJUDSKLFORZVGHSUHVVLRQV
ZLWKHQKDQFHGVHGLPHQWDWLRQUDWHVLQWKH%HDU,VODQGWURXJK3HUVH\WURXJKDQG)UDQ]9LFWRULD
WURXJKIRUKLJKUHVROXWLRQVWXGLHVRISRVWJODFLDOSDOHRHQYLURQPHQWV$WODQWLFZDWHULQSXWLQWRWKH
%DUHQWV6HDGXULQJWKH+RORFHQHDQGWKHODVWPLOOHQLXPDQGVHGLPHQWDWLRQSURFHVVHV)LJV
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Main scientific results
JUDYLW\FRUHV7DEOHDQGER[FRUHVZHUHUHWULHYHGZLWKLQWKH1RUZHJLDQ]RQHRIWKH
%DUHQWV6HD*UDYLW\FRUHUVUHFRYHUHG WRPRISRVWJODFLDOERWWRPVHGLPHQWV IURPWKH%HDU
,VODQG 7URXJK 3HUVH\ 7URXJK ,FHIMRUG 6YDOEDUG DQG ,QJRDMXSHW GHSUHVVLRQ )LJ  7KHVH
VHGLPHQWVRYHUOD\WKHJODFLDOGHSRVLWVZLWKW\SLFDOPRUDLQHVWUXFWXUHDQGPRUSKRORJ\UHFRUGHG
E\SDUDPHWULFVXEERWWRPSURILOHUV\VWHP©6(6PHGLXPª,QSDUWLFXODUDVHULHVRIPRUDLQH
ULGJHVDWWRPZDWHUGHSWKRQWKHZHVWHUQVORSHRIWKH%HDU,VODQG7URXJKDWGHJ1
HYLGHQFHJODFLHUIURQWUHWUHDWIURPWKHWURXJKWRZDUGV6YDOEDUGGXULQJWKHLQLWLDOGHVWUXFWLRQRI
WKH%DUHQWV6HDLFHVKHHW)LJ
7KHKLJKUHVROXWLRQSURILOHUUHFRUGVDFFRPSDQLHGE\FRULQJDOORZXVWRLGHQWLI\WZRPDMRU
UHIOHFWRUV PDUNLQJ ERXQGDULHV EHWZHHQ WKUHH OLWKRVWUDWLJUDILF XQLWV LQ ORFDO GHSUHVVLRQV WKH
DFRXVWLFDOO\ WUDQVSDUHQW +RORFHQH XQLW WKH  VWUDWLILHG XQLW RI WKH ODVW GHJODFLDWLRQ DQG WKH
XQGHUO\LQJ PRUDLQH RI WKH ODVW JODFLDWLRQ 7KH UHIOHFWRUV FRUUHODWH ZLWK VWHSZDUG GHFUHDVH LQ
ZDWHUFRQWHQWLQFUHDVHLQGHQVLW\RIVHGLPHQWV/LWKRORJ\RIUHFRYHUHGSRVWJODFLDOVHGLPHQWV
LVVLPLODUWRWKDWSUHYLRXVO\GHVFULEHGLQWKH(DVWHUQ%DUHQWV6HDGXULQJFUXLVHVDQGE\59
³$NDGHPLN6HUJHL9DYLORY´ 0XUGPDD DQG ,YDQRYD :H GLVWLQJXLVKHG IROORZLQJ WKUHH
OLWKRVWUDWLJUDSKLFXQLWVLQWKHFRUHVREWDLQHG
Unit ILGHQWLILHGDVWKH+RORFHQHFRQVLVWVRIVRIWROLYHJUD\FOD\RUVLOW\FOD\,WFRPPRQO\
FRQWDLQVPRUHRUOHVVDEXQGDQWEODFNLURQVXOILGHK\GURWURLOLWHHQULFKHGLQFOXVLRQVVXJJHVWLQJ
HDUO\ GLDJHQHWLF VXOIDWH UHGXFWLRQ 6HYHUDO FHQWLPHWHUV WKLFN EURZQ R[LGL]HG OD\HU FRPPRQO\
RYHUOLHV WKH UHGXFHG VHGLPHQW %XUURZ PRWWOLQJ LV D FRPPRQ VHGLPHQWDU\ VWUXFWXUH DQG
SRO\FKDHWDWXEHVRFFXULQWKHXSSHUSDUWRIWKHXQLW
Unit II DWWULEXWHG WR WKH PDLQ SKDVH RI GHJODFLDWLRQ LV FKDUDFWHUL]HG E\ \HOORZLVK RU
EURZQLVKJUD\FRORUVKDGHVDQGDSUHVHQFHRIVDQG\ODPLQDHVXJJHVWLQJGHSRVLWLRQIURPJUDYLW\
VXVSHQVLRQ IORZV %LRWXUEDWLRQ LV DEVHQW'HQVLW\ LV KLJKHU DQGZDWHU FRQWHQW LV ORZHU WKDQ
WKRVHLQWKH8QLW,
Unit III UHSUHVHQWLQJ GHSRVLWV RI WKH LQLWLDO GHJODFLDWLRQ SKDVH LV FRPSRVHG RI GDUN JUD\
PL[HGVDQG\VLOW\FOD\ZLWKJUDYHODQGSHEEOHVL]HDQJXODUURFNIUDJPHQWVOLNHO\LFHEHUJUDIWHG
GHEULV,5'7KHVHGLPHQWLVUDWKHUVWLII
6XUIDFHVHGLPHQWVDPSOHVDQGFRUHVREWDLQHGIURPWKH%HDU,VODQGDQG3HUVH\WURXJKVSRLQW
WR UHZRUNLQJ RI VHGLPHQWV GXULQJ WKH SRVWJODFLDO WLPH DQG WR DFWLYH ZLQQRZLQJ RI UHFHQW
VHGLPHQWVE\VWURQJERWWRPFXUUHQWV7KHFRUHVREWDLQHGIURP3HUVH\7URXJKDUHFKDUDFWHUL]HG
E\HQKDQFHG WKLFNQHVVRI WKH ODVW GHJODFLDWLRQ OD\HU XS WRP)LJ  WKXVSURYLGLQJQHZ
GDWD RQ WKH %DUHQWV 6HD LFH VKHHW PHOWLQJ DFFRPSDQLHG E\ VHGLPHQW WUDQVSRUW IURP EDQNV WR
WURXJKVE\SHULRGLFDOVXVSHQVLRQIORZV  7KHUHGXFHGWKLFNQHVVRI WKH+RORFHQHVHFWLRQPRVW
SUREDEO\ UHVXOWV IURP WKHERWWRPFXUUHQWV DFWLYLW\7KHVH FXUUHQWVPLJKW IROORZ WKH WURXJKV LQ
EHWZHHQWKHPRUDLQULGJHVZKLFKZHUHGLVWLQJXLVKHGE\SURILOLQJZLWK©6(6PHGLXPª
7KHPD[LPXPWKLFNQHVVRIWKH+RORFHQHVHFWLRQDERXWPLVHVWDEOLVKHGLQWKH,QJRDMXSHW
GHSUHVVLRQDW6WDWLRQ36KNPQRUWKZDUGRI WKH1RUZHJLDQFRDVW )LJDQG7KH
QH[WOD\HUDUHUHFRYHUHG
Box core
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VLOW\"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Gravity core
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XSWRPP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ZHOODVGRXEOHODPLQDHPPHDFKDWFP6KHOOIUDJPHQWVDQGDQJXODUJUDYHOJUDLQV
RFFXUDWFPFPFPFP7KHVHGLPHQWEHFRPHVGHQVHUDQGFRQWDLQV
PRUHJUDYHOEHORZFP
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FP– 6LOW\FOD\EURZQLVKROLYH"JUD\ZLWKLURQVXOILGHLQFOXVLRQVPRUHDEXQGDQWLQ
GLIIXVHEDQGVLQWHUEHGVDWFPFPDQGFP7KHVHGLPHQWFRQWDLQV
VDQGJUDYHOVL]HURFNIUDJPHQWVEODFNVKDOHFOD\OXPSVDQGVKHOOIUDJPHQWV
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ROLYH"JUD\ORFDOO\WREODFNHQULFKHGLQLURQVXOILGH
%ODFNOHQVHVDUHQRWHGDWFPFP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JUD\LQWHUYDOVRFFXUDWFPFPFPFPFP$VDQG
OHQVHLVIL[HGDWFPDQGDVKHOOIUDJPHQWLVIRXQGDWFP7KHVHGLPHQWLVUDWKHU
VWLII
FP ±6LOW\FOD\EURZQVWLIIZLWKDVDQGOHQVHDWFP
FP– 6LOWLFOD\ZLWKVDQGDGPL[WXUHEURZQLVKJUD\'DUNJUD\WREODFNLQWHUEHGV
HQULFKHGLQLURQVXOILGHRFFXUDWFPFPFPFPDQGLURQ
VXOILGHGLVDSSHDUVEHORZ6DQGLQWHUEHGVDQGOHQVHVDUHQRWHGDWFPFPFP
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7KHVHGLPHQWLVVWLII
FPGLVWXUEHGFRUHFDWFKHUVDPSOH– 6LOW\FOD\GDUNEURZQLVKJUD\ZLWKDEXQGDQWLURQ
VXOILGHLQFOXVLRQVDWFPLQWHQVHO\ELRWXUEDWHG7KHVHGLPHQWLVVWLII
7KH ORZHU SDUW RI WKH +RORFHQH VHFWLRQ LQ WKH FRUH FRQWDLQV UDWKHU GLYHUVH DQG DEXQGDQW
IRUDPLQLIHUDO DVVHPEODJHV 6DQG\ ODPLQDH RFFXU LQ WKH ORZHU SDUW RI WKH FRUH VHFWLRQ 7KH\
UHIOHFWDFWLYLW\RIQHDUERWWRPVXVSHQVLRQIORZVWUDQVSRUWLQJVHGLPHQWVYLDVXEPDULQHFDQ\RQV
IURP1RUZHJLDQIMRUGV:HVXSSRVHWKDWWKHPDULQHFRQGLWLRQVZLWKUDWKHUKLJKELRSURGXFWLYLW\
IROORZHGE\ D QRUPDO KHPLSHODJLF VHGLPHQWDWLRQ VWDUWHG KHUH OLNHO\ IHZKXQGUHG \HDUV HDUOLHU
WKDQLQWKHQRUWKHUQWURXJKVDQGPXFKHDUOLHUWKDQLQWKHFHQWUDOSDUWRIWKHVHDGXHWRWKHVXUIDFH
$WODQWLFZDWHULQIOX[E\WKH1RUWK&DSHFXUUHQWDORQJWKH1RUZHJLDQFRDVW
,Q D IHZ FRUHV  WR P WKLFN+RORFHQH VHFWLRQ FRQWDLQV UDWKHU DEXQGDQW DVVHPEODJHV RI
EHQWKLF DQG SODQNWLF IRUDPLQLIHUV VXLWDEOH IRU WKH IXUWKHU KLJKUHVROXWLRQ SDOHRFHDQRJUDSKLF
VWXG\7DEOH6XFKKLJKVHGLPHQWDWLRQUDWHVWRFP\HDUVDUHILUVWUHFRYHUHGLQWKH
RSHQ%DUHQWV6HD7KH\UHVXOWHGIURPLQWHQVHUHGLVWULEXWLRQRIVXVSHQGHGPDWWHUIURPEDQNVHJ
WKH 3HUVH\5LVH WR ORFDO GHSUHVVLRQV2XU QHZPDWHULDOV DOORZ WR KLJKOLJKW WKH LQWHUDFWLRQ RI
$WODQWLF DQG $UFWLF ZDWHUV DW WKH 3RODU )URQW DQG WR FRPSDUH WKHVH GDWD ZLWK WKH +RORFHQH
YDULDELOLW\RIWKHODWLWXGLQDORYHUWXUQLQJLH7+&LQWHQVLW\
6HGLPHQW VDPSOLQJ DQG VXEERWWRP SURILOLQJ ZLWK ©6(6 PHGLXPª FDUULHG RXW LQ
VHYHUDO VWHHSVORSHG KROHV RQ WKH %HDU ,VODQG VKRDO ZHVWHUQ 6YDOEDUG VKHOI DQG WKH ,FHIMRUG
)LJVUHYHDOHGVPDOOVHGLPHQWERGLHVRQWKHLUERWWRP7KHVHGLPHQWVFRQVLVWRIILQHJUDLQHG
PXG ZLWK DEXQGDQW FRDUVH URFN GHEULV OLNHO\ GHULYHG IURP WKH QHDUE\ PHOWLQJ JODFLHUV DQG
WUDQVSRUWHGHLWKHUE\LFHEHUJUDIWLQJRUE\JUDYLW\IORZV
*HRORJLFDO VDPSOLQJ ZDV VXSSOHPHQWHG E\ &7' PHDVXUHPHQWV LQ RUGHU WR LQYHVWLJDWH
PRGHUQZDWHU FROXPQ VWUXFWXUH DV D UHIHUHQFH WR SDOHRHQYLURQPHQWDO VWXG\ )LJV  DQG
DWWDFKHPHQWZLWK&7'GDWD
Conclusion
0DWHULDOVRIWKHH[SHGLWLRQDUHDFWXDOO\XQGHUWKHMRLQW5XVVLDQ1RUZHJLDQVWXG\DW6KLUVKRY
,QVWLWXWHRI2FHDQRORJ\DQG%MHUNQHV&HQWUHIRU&OLPDWH5HVHDUFK7KHVXFFHVVRIWKHH[SHGLWLRQ
LVPDLQO\ EDVHG RQ WKH H[FHOOHQW FRRSHUDWLRQ EHWZHHQ FUHZ DQG VFLHQWLVWV 3UHOLPLQDU\ FUXLVH
UHVXOWV ZHUH SUHVHQWHG DW  ,QWHUQDWLRQDO *HRORJLFDO &RQJUHVV )ORUHQFH  %MHUNQHV
&HQWHQQLDO&RQIHUHQFH %HUJHQ:RUNVKRSRQ/2,5$3URJUDP 0RVFRZ7KH\
GHPRQVWUDWHWKDWWKHPDWHULDOVREWDLQHGGXULQJWKHH[SHGLWLRQSURYLGHXVZLWKWKHQHZLQVLJKWRQ
WKH :HVWHUQ %DUHQWV 6HD HQYLURQPHQWV FOLPDWH FKDQJHV DQG LQWHUDFWLRQ ZLWK WKH JOREDO
WKHUPRKDOLQH FLUFXODWLRQ GXULQJ WKH ODVW  ±  N\U )LQDO UHVXOWV ZLOO EH VXEPLWWHG  WR
LQWHUQDWLRQDOVFLHQWLILFMRXUQDOV
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Table 4
Foraminiferal occurrence in the sediment samples
N Station Section and level, cm Foraminiferal occurrence
1 PSh 63-5138/box-corer 8-10 rare
2 PSh 63-5138/gravity corer I(2-4) rare
3 PSh 63-5138/ gravity corer I(98-100) rare
4 PSh 63-5138/ gravity corer II(30-32) rare
5 PSh 63-5140/ gravity corer I(16-18) absent
6 PSh 63-5140/ gravity corer 2-4 rare
7 PSh 63-5141/ box-corer base >100 rare
8 PSh 63-5141/ gravity corer I(22-24) common
9 PSh 63-5141/ gravity corer II(2-4) rare
10 PSh 63-5141/ gravity corer II(22-24) rare
11 PSh 63-5141/ gravity corer II(42-44) rare
12 PSh 63-5141/ gravity corer II(62-64) rare
13 PSh 63-5141/ gravity corer II(82-84) absent
14 PSh 63-5141/ gravity corer II(102-104) rare
15 PSh 63-5141/ gravity corer II(122-124) rare
16 PSh 63-5142/ box-corer 0-2 rare
17 PSh 63-5142/ gravity corer I(2-4) rare
18 PSh 63-5142/ gravity corer I(22-24) rare
19 PSh 63-5142/ gravity corer I(42-44) absent
20 PSh 63-5145/ box-corer middle rare
21 PSh 63-5146/ box-corer middle rare
22 PSh 63-5146/ gravity corer Core catcher absent
23 PSh 63-5147/ gravity corer I(2-4) rare
24 PSh 63-5147/ gravity corer I(22-24) rare
25 PSh 63-5147/ gravity corer I(42-44) rare
27 PSh 63-5147/ gravity corer I(82-84) rare
28 PSh 63-5147/ gravity corer I(122-124) rare
29 PSh 63-5147/ gravity corer II(24-26) rare
30 PSh 63-5147/ gravity corer II(42-44) absent
31 PSh 63-5147/ gravity corer II(64-66) absent
32 PSh 63-5147/ gravity corer II(84-86) rare
33 PSh 63-5147/ gravity corer II(104-106) rare
34 PSh 63-5147/ gravity corer II(124-126) absent
35 PSh 63-5149/ box-corer mixed sample common
36 PSh 63-5150/ box-corer 22-24 common
37 PSh 63-5150/ gravity corer I(42-44) common
38 PSh 63-5150/ gravity corer II(2-4) rare
39 PSh 63-5150/ gravity corer II(22-24) common
40 PSh 63-5150/ gravity corer II(62-64) rare
41 PSh 63-5150/ gravity corer II(82-84) common
42 PSh 63-5150/ gravity corer II(122-124) common
43 PSh 63-5151/ gravity corer III(102-104) rare
44 PSh 63-5151/ gravity corer IV(62-64) rare
45 PSh 63-5155/ box-corer 0-2 rare
46 PSh 63-5155/ box-corer 2-4 rare
47 PSh 63-5155/ box-corer 22-23 rare
48 PSh 63-5155/ gravity corer I(2-4) rare
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49 PSh 63-5155/ gravity corer I(22-24) rare
50 PSh 63-5155/ gravity corer I(42-44) rare
51 PSh 63-5155/ gravity corer II(2-4) rare
52 PSh 63-5155/ gravity corer II(22-24) rare
53 PSh 63-5155/ gravity corer II(42-44) rare
54 PSh 63-5156/ gravity corer II(62-64) rare
55 PSh 63-5155/ gravity corer II(82-84) rare
56 PSh 63-5155/ gravity corer II(102-104) rare
57 PSh 63-5155/ gravity corer II(122-124) rare
58 PSh 63-5155/ gravity corer III(2-4) rare
59 PSh 63-5155/ gravity corer III(22-24) rare
60 PSh 63-5155/ gravity corer III(42-44) rare
61 PSh 63-5155/ gravity corer III(62-64) rare
62 PSh 63-5155/ gravity corer III(82-84) rare
63 PSh 63-5155/ gravity corer III(102-104 rare
64 PSh 63-5155/ gravity corer III(122-124) rare
65 PSh 63-5156/ grab mixed sample common
66 PSh 63-5157/ gravity corer I(2-4) rare
67 PSh 63-5157/ gravity corer I(22-24) rare
68 PSh 63-5157/ gravity corer I(42-44) rare
69 PSh 63-5157/ gravity corer I(62-64) rare
70 PSh 63-5157/ gravity corer II(2-4) rare
71 PSh 63-5157/ gravity corer II(22-24) common
72 PSh 63-5157/ gravity corer II(42-44) rare
73 PSh 63-5157/ gravity corer II(62-64) rare
74 PSh 63-5157/ gravity corer II(82-84) rare
75 PSh 63-5157/ gravity corer II(102-104) rare
76 PSh 63-5159/ gravity corer I(2-4) rare
77 PSh 63-5159/ gravity corer I(22-24) rare
78 PSh 63-5159/ gravity corer I(42-44) rare
79 PSh 63-5159/ gravity corer I(62-64) rare
80 PSh 63-5159/ gravity corer I(82-84) rare
81 PSh 63-5159/ gravity corer II(2-4) common
82 PSh 63-5159/ gravity corer II(22-24) rare
83 PSh 63-5159/ gravity corer II(42-44) rare
84 PSh 63-5159/ gravity corer II(82-84) rare
85 PSh 63-22/ gravity corer II(102-104) rare
86 PSh 63-5159/ gravity corer III(2-4) rare
87 PSh 63-5159/ gravity corer III(22-24) absent
88 PSh 63-5159/ gravity corer III(42-44) common
89 PSh 63-5159/ gravity corer III(62-64) rare
90 PSh 63-5159/ gravity corer III(82-84) rare
91 PSh 63-5159/ gravity corer III(102-104) rare
92 PSh 63-5159/ gravity corer IV(2-4) common
93 PSh 63-5159/ gravity corer IV(22-24) rare
94 PSh 63-5159/ gravity corer IV(42-44) absent
95 PSh 63-5159/ gravity corer IV(62-64) rare
96 PSh 63-5159/ gravity corer IV(82-84) rare
97 PSh 63-5159/ gravity corer IV(102-104) rare
98 PSh 63-5159/ gravity corer IV(122-124) rare
30
99 PSh 63-5159/ gravity corer V(2-4) rare
100 PSh 63-5159/ gravity corer V(22-24) rare
101 PSh 63-5159/ gravity corer V(42-44) absent
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Table 1.
Ɉɩɢɫɚɧɢɟɩɪɨɯɨɠɞɟɧɢɹɨɫɧɨɜɧɵɯɬɨɱɟɤɦɚɪɲɪɭɬɚ
ʋ
SRLQW 7XUQSRLQW &RXUVH 'LVWDQFHLQPLOHV
)URP.DOLQLJUDGWR%HUJHQ
1
ϕ=54°38’9 N
λ=19°52’0 E
Northern entrance to
Baliisk port
Pilot debarkment
2
ϕ=54°41’7 N
λ=19°45’0 E 305°0 5.0
3
ϕ=54°54’0 N
λ=18°30’0 E 287°0 45.5
4
ϕ=54°47’0 N
λ=15°00’0 E 266°0 122.0
5
ϕ=55°12’0 N
λ=12°39’9 E 287°0 84.5
6
ϕ=55°16’9 N
λ=12°39’8 E 359°0 4.9
7
ϕ=55°32’2 N
λ=12°43’3 E 7°0 15.5
8
ϕ=55°33’0 N
λ=12°42’5 E 332°0 0.9
9
ϕ=55°45’0 N
λ=12°40’7 E 335°0 12.0
10
ϕ=55°50’7 N
λ=12°45’2 E 24° 6.3
11
ϕ=55°55’0 N
λ=12°45’5 E 2°0 4.3
12
ϕ=55°58’4 N
λ=12°42’4 E 333°0 3.8
13
ϕ=56°03’3 N
λ=12°39’7 E 343°0 5.1
14
ϕ=56°07’9 N
λ=12°32’0 E 317°0 6.3
15
ϕ=56°18’4 N
λ=12°05’0 E 305°0 18.4
16
ϕ=56°45’4 N
λ=11°54’0 E 347°0 27.7
17
ϕ=57°28’4 N
λ=11°26’0 E 348°0 45.7
18
ϕ=57°47’4 N
λ=10°47’0 E 312°0 28.3
19
ϕ=57°49’0 N
λ=10°42’8 E 306°0 2.8
20
ϕ=57°49’0 N
λ=7°10’2 E 270°0 113.7
21
ϕ=58°21’0 N
λ=5°14’7 E 298°0 69.2
20
22
ϕ=58°28’8 N
λ=5°08’3 E 337°0 8.5
23
ϕ=58°42’2 N
λ=5°13’4 E 11°0 13.7
24
ϕ=59°09’1 N
λ=4°40’5 E 328°0 32.0
25
ϕ=60°43’4 N
λ=4°37’0 E 359°0 94.6
26
ϕ=60°44’4 N
λ=4°40’4 E 59°0
2.0
pilot
Σ 
Distance from pilot station to Bergen – 31.0 miles
Distance from Bergen to pilot debarkment – 35.0 miles
Distance in Kaliningrad channel till the pilot station – 27 miles
7RWDO
Kaliningrad-Bergen-pilot debarkment 
%HUJHQ±6XUYH\DUHD/RQJ\HDU
1
ϕ=60°50’0 N
λ=4°19’0 E - Pilot debarkment
2
ϕ=61°00’0 N
λ=4°16’5 E 353°0 10.1
3
ϕ=61°42’2 N
λ=4°22’0 E 3°6 42.4
4
ϕ=62°21’2 N
λ=4°52’0 E 20°0 41.6
5
ϕ=66°20’0 N
λ=10°10’0 E 30°0 276.5
6
ϕ=68°20’0 N
λ=12°07’5 E 21°0 129.0
7
ϕ=73°35’0 N
λ=21°00’0 E 29°0 360.7
Σ 
6XUYH\DUHD
1
ϕ=73°35’0 N
λ=21°00’0 E - -
2
ϕ=74°10’0 N
λ=21°20’0 E 9°0 35.6
3
ϕ=74°17’0 N
λ=21°00’0 E 322°0 8.9
4
ϕ=74°26’0 N
λ=27°25’0 E 85°0 104.7
5
ϕ=75°29’0 N
λ=30°20’0 E 36°0 78.0
6
ϕ=75°40’0 N
λ=31°00’0 E 42°0 14.9
7
ϕ=76°15’0 N
λ=34°00’0 E 51°0 56.2
8 ϕ=76°12’3 N 207°0 3.0
21
λ=33°54’1 E
9
ϕ=76°14’0 N
λ=34°04’2 E 54°0 3.0
10
ϕ=76°01’3 N
λ=32°39’2 E 238°0 24.1
11
ϕ=76°04’5 N
λ=32°56’8 E 53°0 5.3
12
ϕ=75°59’7 N
λ=32°28’8 E 234°0 8.3
13
ϕ=76°04’5 N
λ=32°56’1 E 54°0 8.1
14
ϕ=75°40’0 N
λ=30°00’0 E 240°0 50.0
15
ϕ=76°00’0 N
λ=21°35’0 E 278°0 126.4
16
ϕ=76°14’0 N
λ=17°30’0 E 283°0 60.7
17
ϕ=76°22’9 N
λ=15°52.2 E 291°0 25.0
18
ϕ=77°03’5 N
λ=13°20’5 E 319°0 54.0
19
ϕ=77°22’1 N
λ=13°05’0 E 350°0 19.0
20
ϕ=78°04’7 N
λ=12°50’22 E 356°0 43.0
21
ϕ=78°10’0 N
λ=13°50’0 E 67°0 13.4
22
ϕ=78°14’0 N
λ=15°50’0 E 71°9 12.9
23
ϕ=78°20’0 N
λ=15°10’0 E 32°0 7.6
24
ϕ=78°16’7 N
λ=15°23’4 E 144°0 4.6
Σ 
/RQJ\HDU±7URPVH
1
ϕ=78°16’3 N
λ=15°25’6 E - -
2
ϕ=78°09’7 N
λ=13°45’7 E 252°0 21.5
3
ϕ=78°04’7 N
λ=12°50’2 E 246°0 12.6
4
ϕ=77°22.1 N
λ=13°05’0 E 176°0 43.0
5
ϕ=77°03’6 N
λ=13°19’0 E 170°0 19.0
6
ϕ=76°21’5 N
λ=15°53’3 E 140°0 55.2
7 ϕ=76°20’6 N 91°0 38.1
22
λ=18°39’9 E
8
ϕ=76°53’2 N
λ=22°57’2 E 62°0 70.0
9
ϕ=77°48’0 N
λ=27°52’0 E 50°0 85.1
10
ϕ=77°48’2 N
λ=29°33’7 E 89°0 22.0
11
ϕ=78°05’0 N
λ=29°42’0 E 6°0 17.0
12
ϕ=78°19’6 N
λ=31°23’0 E 55°0 25.4
13
ϕ=77°57’5 N
λ=31°37’8 E 172°0 23.0
14
ϕ=78°33’7 N
λ=33°04’8 E 26°0 40.5
15
ϕ=78°04’4 N
λ=34°56’3 E 142°0 37.2
16
ϕ=78°50’0 N
λ=37°32’0 E 34°0 55.4
17
ϕ=78°52’0 N
λ=39°00’0 E 83°0 17.2
18
ϕ=78°56’0 N
λ=41°58’0 E 83°0 35.0
19
ϕ=79°29’0 N
λ=44°50.0 E 44°0 46.0
20
ϕ=79°52.2 N
λ=46°49’0 E 43°0 32.0
21
ϕ=79°40’7 N
λ=46°50’5 E 179°0 12.0
22
ϕ=79°28’7 N
λ=44°22’4 E 246°0 30.0
23
ϕ=76°57’5 N
λ=47°09’5 E 167°0 156.0
24
ϕ=75°35’2 N
λ=47°17’3 E 179°0 83’0
25
ϕ=75°41’2 N
λ=46°34’4 E 299°0 12.3
26
ϕ=73°22’0 N
λ=46°02’3 E 184°0 140.0
27
ϕ=71°21’0 N
λ=22°30’6 E 254°0 446.3
28
ϕ=70°10’4 N
λ=20°19’0 E 212°0 83.3
29
ϕ=70°00’0 N
λ=20°07’5 E 201°0 11.2
30
ϕ=69°52’4 N
λ=19°47’7 E 222°0
10.3
pilot embarkment
Σ 
23
Distance in fjord with pilot – 26 miles
7RWDO
Longyear – Tromse

7URPVH±$UNKDQJHOVN
1
ϕ=69°51’0 N
λ=19°50’0 E pilot debarkment -
2
ϕ=70°00’0 N
λ=20°09’5 E 37°0 11.2
3
ϕ=70°10’4 N
λ=20°19’0 E 17°0 22.2
4
ϕ=70°43’0 N
λ=21°18.7 E 32°0 38.5
5
ϕ=71°13’2 N
λ=23°53’5 E 59°0 59.0
6
ϕ=71°17’9 N
λ=25°40’4 E 82°0 35.0
7
ϕ=71°14’8 N
λ=27°40’2 E 95°0 38.8
8
ϕ=71°12’6 N
λ=28°20’4 E 100°0 13.2
9
ϕ=70°57’1 N
λ=29°25’0 E 126°0 26.2
10
ϕ=70°47’6 N
λ=30°19’6 E 118°0 19.5
11
ϕ=70°09’2 N
λ=32°34’5 E 130°0 59.6
12
ϕ=69°16’8 N
λ=36°22’6 E 124°0 95.2
13
ϕ=67°49’7 N
λ=41°08’2 E 130°0 136.4
14
ϕ=66°57’2 N
λ=41°34’9 E 169°0 54.0
15
ϕ=65°37’9 N
λ=39°28’7 E 213°0 95.0
16
ϕ=65°20’5 N
λ=39°25’7 E 184°0 17.0
17
ϕ=64°56’6 N
λ=40°03’0 E 146°0
29.0
pilot embarkment
Σ 
Distance from Tromso till pilot debarkment  – 26 miles
Distance from pilot station to Arkhangelsk – 22 miles
7RWDO
Tromse – Arkhangelsk 
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Fig. 11. CTD profile at Station 5 (= PSh 5142)
PSH-63   st. 23
4 6 8 10 12 14
Temperature, 0 C
400
300
200
100
0
D
ep
th
, m
34.4 34.6 34.8 35 35.2
Salinity, ‰
26 26.4 26.8 27.2 27.6 28
Density
Fig. 14. CTD profile at Station 23 (= PSh 5160)
PSH-63   st. 03
0 2 4 6 8 10
Temperature, 0 C
400
300
200
100
0
D
ep
th
, m
35 35.2 35.4 35.6
Salinity, ‰
27 27.2 27.4 27.6 27.8 28 28.2
Density
Fig. 10. CTD profile at Station 3 (= PSh 5140).
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Fig. 12. CTD profile at Station 9 (= PSh 5146)
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Fig. 13. CTD profile at Station 22 (= PSh 5159)
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Fig. 5 SES-2000 profiling record at st. PSh 5159, Ingeyajupet Depression, Western Barents Sea
Fig. 1.  Scheme of 63 cruise track by RV Professor Shtokman,
July 21-August 14, 2004
Fig. 9. SES-2000 profiling across the eastern part of Icefjord nearby St. PSh 5151
Fig. 2. Stations of cruise 63 by RV Professor Shtokman in Norwegian economic zone
Fig. 8. SES-2000 profiling across the western part of Icefjord nearby St. PSh 5150. 
Fig. 7. SES-2000 profiling record at st. PSh 5151, Icefjord, Svalbard.
Fig. 6. SES-2000 profiling record at st. PSh 5150, Icefjord, Svalbard.
Fig. 3. Series of moraine ridges on the western slope of the Bear Island Trough at 76 N
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Attachment
CTD measurements
Date Time Lat.,  N Long, E
Station PSh-5140
29.07.2004 8:27 74,45233 27,81317
Station PSh Station PSh Station PSh
10 9,424 35,153
20 9,371 35,163
30 6,175 35,204
40 5,315 35,179
50 4,546 35,177
60 4,231 35,164
70 4,015 35,168
80 3,858 35,159
90 3,831 35,166
100 3,695 35,166
110 3,64 35,165
120 3,574 35,167
130 3,488 35,164
140 3,373 35,157
150 3,26 35,147
160 3,185 35,144
170 3,13 35,152
180 3,053 35,144
190 2,983 35,14
200 2,729 35,128
210 2,622 35,114
220 2,511 35,103
230 2,454 35,097
240 2,38 35,094
250 2,343 35,092
260 2,315 35,091
270 2,31 35,092
280 2,314 35,093
290 2,333 35,093
300 2,308 35,096
310 2,269 35,093
320 2,231 35,092
330 2,128 35,084
340 2,094 35,08
350 2,029 35,081
360 1,942 35,081
370 1,679 35,069
380 1,493 35,06
390 1,355 35,055
32
Date Time Lat.,  N Long, E
Station PSh -5142
30.07.2004 10:31 75,66967 31,00767
Station PSh Station PSh Station PSh
10 8,085 35,124
20 6,678 35,206
30 5,342 35,184
40 4,527 35,148
50 4,463 35,157
60 4,405 35,186
70 4,308 35,184
80 4,138 35,178
90 3,966 35,171
100 3,887 35,166
110 3,786 35,166
120 3,722 35,164
130 3,653 35,165
140 3,531 35,155
150 3,455 35,152
160 3,351 35,144
170 3,307 35,145
180 3,17 35,142
190 3,138 35,142
200 3,131 35,146
210 3,016 35,146
220 2,958 35,134
230 2,848 35,132
240 2,776 35,125
250 2,728 35,118
260 2,564 35,111
270 2,536 35,112
280 2,392 35,095
290 1,899 35,062
300 1,594 35,04
310 1,379 35,045
320 0,876 35,006
330 0,511 34,987
340 0,483 34,98
350 0,485 34,982
33
Date Time Lat.,  N Long, E
Station PSh -5146
31.07.2004 23:00 75,993 32,48333
Station PSh Station PSh Station PSh
10 7,384 35,031
20 7,381 35,031
30 5,032 35,176
40 3,979 35,119
50 3,479 35,121
60 3,305 35,129
70 2,987 35,117
80 3,1 35,132
90 3,024 35,117
100 3,054 35,132
110 2,997 35,126
120 2,975 35,131
130 2,901 35,127
140 2,84 35,125
150 2,808 35,123
160 2,74 35,114
170 2,721 35,119
180 2,636 35,116
190 2,588 35,111
200 2,513 35,106
210 2,358 35,094
220 2,255 35,088
230 2,082 35,083
240 1,887 35,061
250 1,7 35,054
260 1,337 35,043
270 1,209 35,032
280 0,995 35,018
290 0,874 35,011
300 0,827 35,01
310 0,828 35,01
320 0,829 35,01
34
Date Time Lat.,  N Long, E
Station PSh -5149
02.08.2004 18:15 77,36483 13,06633
Station PSh Station PSh Station PSh
1 1,495 33,188
10 1,526 33,305
20 1,766 33,781
30 1,933 34,121
40 1,302 34,604
50 -0,247 34,372
60 -0,139 34,486
70 0,633 34,554
80 1,466 34,677
90 1,519 34,716
100 2,259 34,819
110 3,28 34,961
120 3,37 35
130 3,277 34,991
140 3,299 35,001
150 3,174 34,987
160 3,206 35,001
170 3,295 35,029
180 3,302 35,026
190 3,372 35,052
200 3,202 35,045
210 3,16 35,033
220 3,186 35,044
230 3,079 35,03
240 3,054 35,03
250 3,062 35,032
260 3,052 35,026
35
Date Time Lat.,  N Long, E
Station PSh -5150
03.08.2004 4:26 78,1655 13,784
Station PSh Station PSh Station PSh
0 0,939 32,147
10 0,932 32,15
20 0,868 32,207
30 1,001 32,525
40 0,132 32,94
50 0,271 33,074
60 0,435 32,895
70 0,081 33,84
80 -0,315 34,22
90 -0,824 34,317
100 -0,946 34,356
110 -0,902 34,382
120 -0,269 34,484
130 0,186 34,529
140 0,461 34,567
150 0,977 34,652
160 1,173 34,686
170 1,232 34,697
180 1,748 34,76
190 2,331 34,837
200 2,55 34,873
210 2,6 34,884
220 2,431 34,875
230 2,606 34,9
240 2,631 34,906
250 2,819 34,935
260 3,065 34,972
270 3,269 35,008
280 3,383 35,022
290 3,39 35,02
300 3,599 35,058
310 3,629 35,063
320 3,674 35,073
330 3,725 35,082
340 3,762 35,088
350 3,788 35,09
360 3,821 35,1
370 3,824 35,103
380 3,841 35,108
390 3,845 34,959
400 3,85 35,112
410 3,861 35,118
420 3,862 35,118
36
Date Time Lat.,  N Long, E
Station PSh -5151
03.08.2004 10:43 78,34683 15,2265
Station PSh Station PSh Station PSh
50 0,528 33,783
60 -0,223 33,991
70 -0,635 34,113
80 -0,894 34,222
90 -1,114 34,292
100 -1,248 34,347
110 -1,223 34,372
120 -0,984 34,395
130 -0,619 34,470
140 -0,213 34,538
150 0,258 34,571
160 0,564 34,614
170 0,862 34,666
180 1,182 34,712
190 1,359 34,739
200 1,872 34,813
210 2,134 34,853
220 2,248 34,874
230 2,324 34,886
240 2,348 34,889
37
Date Time Lat.,  N Long, E
Station PSh -5152
04.08.2004 23:04 76,75 21,58333
Station PSh Station PSh Station PSh
0 1,595 33,779
10 1,36 33,966
20 1,164 34,207
30 1,114 34,263
40 1,097 34,304
50 1,086 34,331
Date Time Lat.,  N Long, E
Station PSh -5153
05.08.2004 10:34 77,80067 27,94467
Station PSh Station PSh Station PSh
12 -0,482 33,576
20 -1,487 33,96
30 -1,786 34,035
40 -1,802 34,115
50 -1,809 34,063
60 -1,819 34,121
70 -1,789 34,130
80 -1,616 34,199
90 -1,522 34,218
100 -1,465 34,233
110 -1,218 34,350
120 -0,919 34,403
130 -0,731 34,487
140 -0,364 34,539
150 -0,184 34,575
160 -0,163 34,596
38
Date Time Lat.,  N Long, E
Station PSh -5154
05.08.2004 15:38 78,04967 29,70267
Station PSh Station PSh Station PSh
1 -1,64 33,942
10 -1,642 33,943
20 -1,643 33,938
30 -1,721 33,958
40 -1,76 34,04
50 -1,777 34,095
60 -1,759 34,132
70 -1,662 34,184
80 -1,405 34,239
90 -1,068 34,307
100 -0,916 34,354
110 -0,725 34,405
120 -0,586 34,433
130 -0,316 34,502
140 -0,049 34,555
150 0,124 34,564
160 0,14 34,31
170 0,106 34,413
180 0,12 34,658
190 0,068 34,693
200 0,137 34,709
210 0,397 34,674
220 0,315 34,77
230 0,264 34,78
240 0,294 34,821
250 0,348 34,861
260 0,438 34,888
270 0,497 34,9
280 0,594 34,924
290 0,687 34,944
300 0,818 34,965
310 0,977 34,988
320 1,009 34,928
39
Date Time Lat.,  N Long, E
Station PSh -5159
11.08.2004 1:22 71,37967 22,82517
Station PSh Station PSh Station PSh
1 13,033 34,893
10 13,046 34,914
20 9,626 35,075
30 7,437 35,144
40 6,778 35,184
50 6,527 35,192
60 6,442 35,199
70 6,359 35,203
80 6,336 35,216
90 6,226 35,213
100 6,115 35,205
110 6,049 35,205
120 5,97 35,205
130 5,834 35,194
140 5,703 35,19
150 5,563 35,167
160 5,449 35,158
170 5,433 35,165
180 5,392 35,166
190 5,409 35,175
200 5,37 35,177
210 5,325 35,176
220 5,368 35,188
230 5,325 35,189
240 5,285 35,192
250 5,258 35,193
260 5,241 35,196
270 5,207 35,198
280 5,131 35,197
290 5,102 35,203
300 4,962 35,205
310 4,822 35,195
320 4,712 35,195
330 4,595 35,184
340 4,542 35,185
350 4,378 35,179
360 4,248 35,178
370 4,186 35,173
380 4,144 35,171
390 4,121 35,172
400 4,074 35,169
40
Date Time Lat.,  N Long, E
Station PSh -5160
12.08.2004 18:24 71,23283 28,73267
Station PSh Station PSh Station PSh
2 12,115 34,586
10 11,269 34,536
20 9,236 34,48
30 8,448 34,572
40 7,868 34,608
50 7,465 34,671
60 7,297 34,75
70 6,388 34,681
80 6,166 34,76
90 6,169 34,816
100 6,626 34,981
110 6,031 34,935
120 6,204 35,013
130 6,281 35,045
140 6,082 35,083
150 6,198 35,148
160 6,159 35,154
170 5,98 35,153
180 5,914 35,163
190 5,89 35,179
200 5,706 35,17
210 5,701 35,171
220 5,661 35,177
230 5,603 35,178
240 5,544 35,175
250 5,499 35,175
260 5,392 35,176
270 5,256 35,178
280 5,178 35,177
290 5,134 35,177
300 5,037 35,179
310 4,971 35,177
320 4,805 35,17
330 4,75 35,172
340 4,664 35,168
350 4,525 35,154
360 4,363 35,145
370 4,309 35,146
380 4,292 35,145
390 4,244 35,142
400 4,23 35,142
410 4,209 35,14
